Résumé. 2014 Nous calculons de façon explicite et analytique, les éléments de matrice des générateurs du groupe SO(6) pour la représentation irréductible symétrique ; nous employons la chaîne de décomposition SO(6) ~ SU(2) x SU(2) x U(1) (qui est différente du schéma très connu des supermultiplets de Wigner). Nous indiquons la relation avec la méthode de Gel'fand et Tsetlin qui utilise la chaîne SO(6) ~ SO (5) SO(6) are explicitly calculated in a closed form employing the decomposition chain SO(6) ~ SU(2) x SU(2) x U(1) (which is different from the well known Wigner supermultiplet scheme). The relation to the Gel'fand Tsetlin method using SO(6) ~ SO(5) ~ ... ~ SO(2) is indicated. An example of a physical application is given.
The algebra of the rotation group in 6 dimensions SO (6) , equivalent to that of SU (4) , plays an important role in nuclear and particle physics. The decomposition chain SO(6) =&#x3E; SU(2) x SU(2) has been widely known as the Wigner supermultiplet scheme (see e.g. Wigner [1] or Hecht and Pang [2] ). Another well-known decomposition of the irreducible representations of SO(n) (and in particular of SO(6)) has been provided by the work of Gel'fand and Tsetlin [3] ).
However, in some cases of physical interest (see e.g. Krumlinde and Szymanski [4] or Piepenbring et al. [5] ) a decomposition different from the above mentioned Wigner supermultiplet scheme is needed. It is based on the embedding SO(6) &#x3E; SO(4) x U(1) ~ SU(2) x SU(2) x U(1). It is a particular case of decompositions of Lie groups into products involving the U(I) subgroup as discussed in references [6, 7] . Relevant decompositions have also been reviewed in references [8] [9] [10] .
In the present paper we intend to give a complete and elementary derivation of the explicit formulae for the matrix elements of the SO(6) group (*) Work partly supported by the Polish-US Maria Sklodowska Curie foundation, grant number PF 7037 P.
(+ ) On leave of absence from University of Warsaw, Poland. generators in the symmetric irreducible representation. In section 2 we establish the tensorial character of the 15 group generators with respect to SU(2) x SU (2) x U(1). Sections 3 to 5 are devoted to a discussion of the symmetric irreducible representations of SO (6) . In section 6 we explicitly calculate in a closed form the matrix elements of the group generators for the symmetric representations of SO(6) [2, 4] [5] ). Now, the operator J56 commutes with all the six generators of the SO(4) subgroup and can thus define a U(I) subgroup completing our chain SO(6) &#x3E; SU(2) x SU(2) x U(1).
In general (see Racah [11] [11, 12] (8) .
It follows from equation (8) In, 0, 0). We obtain with and where C is a constant which will be calculated later.
It follows from equations (16) (17) (18) (19) (20) that the quantum numbers appearing on the right-hand side of equation (22) [16] (see also Ref. [12] , Chapter 14.2) or else by employing the equivalence of the SO(6) algebra to SU(4). In fact (see [2] ) the symmetric representation of SO(6) with highest weight ,fl , 0, 0) can be shown to correspond to the irreducible representation of SU(4) labelled by a Young diagram {n, n} i.e. which has obviously the dimension given by (27) (see e.g. Close [17] Now, using equations (23), (24) and (28) (6)).
7. Relation to the Gel'fand Tsetlin basis.
Another possible decomposition of the SO(6) irreducible representations is offered by the wellknown Gel'fand Tsetlin method [3] . It is related to the chain S0(6) :D SO (5 ) z) SO (4 ) &#x3E; SO (3 ) &#x3E; SO (2) . (37) The symmetric representations of SO (6) (8) and (9)).
Nevertheless, the latter is much more convenient for practical calculations.
8. An example of physical application.
The decomposition of the symmetric irreducible representation discussed in this paper has been found [5] in the course of the calculation devoted to the coupled beta and gamma vibrations in deformed nuclei in the framework of an exactly solvable microscopic model. The model involves two degenerate single-particle levels with the degeneracy 2 n for each level with pairing and quadrupole forces. The model Hamiltonian used in [5] can be expressed by the generators of SO(6) in a straightforward way
The first term describes the single-particle splitting between the two levels, the second term is a pairing force while the third and fourth terms correspond to the (À,JL)= (2, 0) and (À,JL)= (2, ± 2) components of the quadrupole force, respectively. It is easy to see that both J56 and J12 are good quantum numbers i.e. they commute with the Hamiltonian. Thus, their values can be fixed, a priori, and the dimensions of submatrices to be diagonalized are considerably reduced as compared to the number given by equation (27) . In fact the dimensions of the submatrices become of the order of n 2 instead of the n 4 dependence following from equation (27). The explicit formulae for the dimensions are given in [5] .
We have performed the diagonalisation of the Hamiltonian (41) in two ways. First, by employing the Gel'fand Tsetlin method with the preliminary diagonalization of J56 followed by the diagonalisation of H. The other method consisted in using the representation discussed in this paper (cf. Sect. 3 to 5) with the explicit expressions for the matrix elements given in equations (35) [5] . The 
